PINK1/Parkin-mediated mitophagy alleviates chlorpyrifos-induced apoptosis in SH-SY5Y cells.
Chlorpyrifos (CPF) is one of the most widely used organophosphorous insecticides. There are links between CPF exposure and neurological disorders. Mitochondrial damage has been implicated to play a key role in CPF-induced neurotoxicity. Mitophagy, the selective autophagic elimination of mitochondria, is an important mitochondrial quality control mechanism. However, the role of mitophagy in CPF-induced neurotoxicity remains unclear. In this study, CPF-caused mitochondrial damage, role and mechanism of mitophagy on CPF-induced neuroapoptosis were extensively studied by using SH-SY5Y cells. We showed that CPF treatment caused mitochondrial fragmentation, excessive ROS generation and mitochondrial depolarization, thus led to cell apoptosis. Moreover, CPF treatment also resulted in increased colocalizaton of mitochondria with LC3, decreased levels of mitochondrial proteins, PINK1 stabilization and mitochondrial accumulation of Parkin. These data suggested that CPF treatment induced PINK1/Parkin-mediated mitophagy in SH-SY5Y cells. Furthermore, knockdown of Parkin dramatically increased CPF-induced neuroapoptosis. On the other hand, overexpression of Parkin markedly alleviated CPF-induced SH-SY5Y cell apoptosis. Together, these findings implicate a protective role of PINK1/Parkin-mediated mitophagy against neuroapoptosis and that enhancing mitophagy provides a potential therapeutic strategy for CPF-induced neurological disorders.